On the properties of fluorescing compounds in guard and epidermal cells of Allium cepa L.
Onion guard cells, in contrast to those of Vicia and Pisum, do not require an alkaline treatment in order to fluoresce. Fluorescing compounds of Allium cepa L. were characterized using in-vivo microspectrophotometry; furthermore, invitro chemical analysis for epidermal tissue, intact guard and epidermal cells, and isolated guard-cell protoplasts was performed. The emission intensity (λmax 520 nm) decreased when intact onion guard cells were excited with 436 nm light, but increased (λmax 470 nm) when excited at 365 nm. This photodecomposition at 436 nm is typical of flavins or flavoproteins whereas an increase in fluorescence intensity with excitation at 365 nm may be explained by the presence of other substances. The presence of flavins could not be unambiguously confirmed from these results. Indeed, the absorption spectra of the vacuolar area of guard cells did not show the peak at 445 nm which is characteristic for flavins. Furthermore, there was no decrease of absorption at the excitation wavelengths of 440 and 330 nm. Since spectral data indicate the presence at high amounts of flavonoids in guard and epidermal cells, this may reduce the sensitivity for the detection of flavins in guard cells. Using thin-layer chromatography and high-performance liquid chromatography together with hydrolytic procedures, flavonol glycosides with kaempferol and quercetin as aglycones substituted with sulphate and glucuronate were identified. Further studies on guard-cell metabolism should consider the presence of flavonoids in stomata of onion and other plants.